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The hoopla and fanfare surrounding one’s elec-
tion to president of this organization rapidly fades
with the somber reality that one must give a presi-
dential address. To begin this formidable task, a
review of past speeches is a good first step. My pre-
decessors have talked about their accomplishments
in the professional arena, interesting sidelights, and
hobbies. Because I use line of sight to navigate a sail-
boat, screaming and intimidation in tennis, and my
best hole in golf is the 19th, I elected not to delve
into these subjects. A review of my bibliography
reveals that most of the talks I have given in front of
learned organizations have dealt with the carotid
artery. Another talk on this subject would put even
the speaker to sleep. Thus, I opted to pursue a sub-
ject on which everyone is an expert, medical educa-
tion. All of you have gone to medical school and
completed a residency. Most of you have completed
a postresidency training program, and many of these
have been vascular fellowships. Furthermore, many
in the audience participate in vascular fellowship
education. Thus, this subject is well known to you.
Why review the vascular fellowship or residency
at all? Ever since Jack Wylie trained Malcolm Perry
at the University of California, San Francisco, select-
ed surgeons have opted for additional training to be
a cut above the average surgeon in dealing with vas-
cular problems. Our residencies are held to stan-
dards by the Residency Review Committee (RRC),
and our residents are examined by written and oral
examination by The American Board of Surgery
(ABS) (Table I). You would think that after all this
training, these graduates would perform superbly.
Quite simply, although there are several superstars,
the failure rates are, in my opinion, abysmal. After
my first stint as an examiner, I wrote to Ward
Griffen, then the executive secretary of the ABS, say-
ing how depressing it was to see so many men and
women do so poorly. Throughout the years, the fail-
ure rate has varied, but this May in St. Louis, it was
again 20%. When one in five residents fails, the
process needs to be reviewed.
I do not believe that the failures are a result of
inadequate operative experience. The current mini-
mal standard is only 75 cases. Fellows from a decade
ago were the surgeon of record on 100 to 200 cases.
My current fellow has a list of more than 300 cases.
Believe me when I say that the 100-case fellow is not
half the complete vascular surgeon as the fellow who
completed 200 cases, nor is the 100-case fellow less
skilled than our most recent graduate. There must
be another answer.
We are all products of our upbringing and past
experiences. I am no exception. I was born into a
two-doctor family; both of my parents were full of
ambition. I grew up in the big city but every sum-
mer had the pleasure of working on a farm. The
hired hands always let “Doc’s boy” load the honey
wagon, shovel grain, and stack the bales at the high-
est, hottest part of the barn. I learned that you could
work all day and have fun most of the night. I went
to a Chicago public high school but in a different
era. Teachers would come early to teach senior and
junior honors math classes. We didn’t receive credit,
and they didn’t receive any extra pay. My Latin
teacher was so old, I thought she instructed Caesar.
Such is the jaundiced view of youth. I obtained my
college degree from a small liberal arts college and
my medical degree from the University of Chicago.
This education was unique in that at both places we
always asked, “Why?” and said, “Prove it to me.”
My residency started at the University of Iowa,
where I was aiming toward a career as a urologist. As
such, I could be a little bit more outrageous and still
not be severely chastised by my general surgery
mentors. After 2 years in the Army, one of which was
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spent gaining invaluable experience in Vietnam, I
completed my residency at the University of
Chicago. At that time, we had 6-month rotations on
each service. Although this meant that I did not
rotate on each and every service in the hospital, it
also meant that I obtained an in-depth appreciation
of my mentors. I wonder what the 1998 RRC would
opine concerning this system of nonuniform post-
graduate education. After residency, I was privileged
to be with Jack Wylie for a year. You should under-
stand that I did less than 10 cases in the entire year,
but that I scrubbed on probably 500. More impor-
tantly, Dr Wylie was unbelievably honest and shared
his reasoning to a fault. My subsequent academic
career has emphasized clinical surgery. I have been a
program director in general surgery and vascular
surgery and have been active in the Association of
Program Directors in Vascular Surgery.
As mentioned, both of my parents were practic-
ing physicians. My father died in 1958, and my
mother died this year at the age of 102. She had
obtained her PhD with Professor Luckhart and also
worked with A.J. Carlson, both renowned physiolo-
gists at the University of Chicago. She and Luckhart
were a few months behind Banting and Best in the
discovery of insulin. She spent time at the Mayo
Clinic and worked with both Will and Charlie Mayo.
When she returned to the University of Chicago, she
had the privilege of doing seminal work in limb
shock with Dallas Phemister, a renowned surgeon at
that institution. Last fall, a few months before her
death, I asked my mother to name her best mentor
in medicine. She replied that it was Dr Phemister
who was most influential. I asked why. “Because he
taught me to see both sides of every question,” she
replied. Thus, the theme of this treatise, “A Critical
Review,” was initiated.
Others before me have reviewed medical educa-
tion throughout time. The Flexner Report was pub-
lished in 1910 by the Carnegie Foundation.1 The
foundation was entrusted with an endowment to be
expended for the benefit of teachers in the colleges
and universities of North America. Although the
foundation began by studying the differences
between high school, college, and university educa-
tion, it soon reviewed the relationship of profession-
al schools, most notably medical schools, to the par-
ent university. Some professional schools merely had
a license to use the university’s name. Others were
incorporated into the university, but remained an
imperium in imperio, that is, the college assumed no
responsibility for its standards or its support. Others
had partial or full support and obligation from the
parent university. At that time in history, there was
an overproduction of undereducated and ill-trained
medical practitioners, probably because of the very
large number of commercial and profitable medical
colleges. The thrust of the review was to strongly
suggest that all medical education come under the
responsibility of the university and that this educa-
tion conform to high standards.
Flexner noted that medical education had devel-
oped in three stages: a preceptorship; didactic
schools; and scientific discipline. The first stage, an
apprenticeship, was the oldest. In this system, a boy
was indentured to some reputable practitioner, to
whom his service was successively menial, pharma-
ceutical, and professional. At first, he ran errands
and washed bottles. He then mixed drugs and
spread plasters. Finally, he took part in the practice,
bleeding patients, pulling teeth, and “obeying a hur-
ried summons in the night.”2 This sounds like the
average general surgical residency to me. The intern
runs errands all day, the midlevel resident watches
over the intern and assists in some operations, and
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Table I. American Board of Surgery general vas-
cular surgery examination results
Total group
Year Examination No. of Examinees Failing grades (%)
1982 QE 14 0
1983 QE 476 18.5
1984 QE 186 23.1
1985 QE 133 21.8
1986 CE 104 27.8
1986 QE 93 21.5
1987 CE 100 21.0
1987 QE 135 16.3
1988 CE 119 19.3
1988 QE 195 17.9
1989 CE 160 22.5
1989 QE 171 25.1
1990 CE 161 21.7
1990 QE 149 24.8
1991 CE 130 21.5
1991 QE 116 22.4
1992 CE 126 18.3
1992 QE 118 22.0
1993 CE 107 16.8
1993 QE 117 26.5
1994 CE 109 27.5
1994 QE 109 19.3
1995 CE 125 12.0
1995 QE 101 19.8
1996 CE 105 21.0
1996 QE 99 16.2
1997 CE 105 8.6
1997 QE 104 18.0
1998 CE 99 20.0
QE, Qualifying examination; CE, certifying examination.
the senior resident finally takes part in the practice.
Clearly, we let them obey the hurried summons in
the night.
If the preceptee was young and immature, diffi-
cult matters were deferred to a more propitious sea-
son. Currently, we don’t have the leeway in most of
our training programs to defer many resident learn-
ing experiences for another year. Flexner went on to
state that if the preceptee proved incorrigibly dull,
he was never given anything to do and eventually
took the hint to hit the road. Undoubtedly, due
process was missing in this relationship.
There is much to be said for the preceptorship
model. It allows the preceptee to assimilate the
nuances of practice that cannot be read in books. In
my own education, I remember John Van Prohaska,
a professor of surgery at the University of Chicago,
entering the room to examine a patient. We had just
spent approximately 1 hour reviewing the intake and
output of this surgical patient with a young faculty
member and had decided that the patient was dehy-
drated. We had precisely calculated that 11⁄2 to 2 L
would be required to right the patient’s losses. Dr
Prohaska came in and smiled. After a few pleas-
antries, he asked the patient to stick out her tongue.
After palpating the tongue and looking at the
patient’s skin turgor, he announced to the assembled
entourage that perhaps she was dry, and a liter or
two of fluid would be in order. On another occasion,
I can remember Jack Wylie palpating the femoral
pulses and announcing that a patient with abdomi-
nal complaints may well have an aneurysm. Dr Wylie
knew that if the femoral pulses were enlarged, the
aorta may also be enlarged. To a novice vascular
trainee, this was most impressive.
The didactic school made the student memorize
a set of doctrines and facts. The student’s part in this
process was parrot-like, to absorb. It was assumed
what the student did not know could be drilled into
him. I suppose this is much like the sessions we now
have for our general surgical residents who score
badly on the ABS in Training Examination. Does
this really make them better doctors? I doubt it. 
The scientific phase was just coming into vogue
in the time of the didactic stage. This mode of edu-
cation combined the practice of medicine with the
laboratory basis of practice. Now, for the first time,
applicants to medical school had to be screened,
because they needed to have a certain minimum
standards. Dr Flexner thought it was ridiculous to
separate the practitioner from the scientist. “It is
absurd to speak of an inherent conflict between sci-
ence and practice,” he wrote.3 His treatise sought a
modus vivendi, a practical compromise, so that both
modes of instruction could be incorporated into the
medical education.
As an aside, the Flexner Report was designed not
only to improve medical education, but to do so as
a service to the public. As such, the Flexner Report
reviewed a variety of what we would call paramedical
or quasi-medical educational institutions. As stated
by Henry Pritchard4 in his introduction, “The pub-
lic is equally concerned in his right preparation for
that profession, whatever he calls himself—allopath,
homeopath, eclectic, osteopath, or what-not.” Isn’t
it interesting that my medical school is seriously con-
sidering opening an alternative medicine clinic?
In his introduction, Henry Pritchard also
addressed this issue: “Can we afford to upgrade our
system?” If, indeed, medical education was upgraded,
it would have become more expensive. A poor stu-
dent could not afford such an expensive school,
whereas the poor student could go to some of the
“lesser” schools that were operating at the time in the
United States. If medical education was more costly,
fewer physicians would be produced, and in the end,
a fortunate minority (of patients) would get the best
possible care. Superb physician-surgeons could not be
placed in all remote areas of the country. This argu-
ment sounds like the ABS talking to representatives of
your vascular societies vis-a-vis the practice of vascular
surgery throughout the length and breadth of this
country. You should know that Flexner5 concluded,
“Not sympathy for the poor boy requires us now to
sacrifice the small town to him, but sympathy for the
small town requires us to sacrifice the poor boy to it.”
But I digress.
I should mention that postgraduate education
was virtually nonexistent in 1910. Postgraduate
schools that had developed were known as “compen-
satory adjustment.” It was an effort to mend a
machine that was predestined to break down. That is,
because medical education was so bad, many moral
men and women chose to supplement this education
in a postgraduate school. These postgraduate schools
had the air of handicraft, rather than science. They
tended to be practical and “teach the trick.”
As I mentioned in the introduction, many in this
audience are excellent teachers. Thus, I sent a ques-
tionnaire to 41 past presidents (response rate, 66%)
of your vascular societies and to 36 new
International Society for Cardiovascular Surgery
(ISCVS) initiates (response rate, 55%). For the next
few moments, I will share their responses with you.
Similarities and differences between the respective
groups will be noted.
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After a few introductory questions, I asked,
“Who was the person who most influenced your
development as a surgeon?” Although some named
one surgical mentor, many named more than one.
One individual named a surgeon whom he assisted,
another named a partner, and a third named his sur-
geon-father.
I next asked, “What were the traits that made this
individual such a giant in your eyes?” Almost every-
one included excellent patient care, surgical expertise,
and dedication to teaching in their responses. Other
responses included: “intellectually aggressive,” “disci-
plined and self-disciplined—he demanded your best,”
“intellectualism,” “charisma,” and “surgery was his
profession and hobby—he loved to teach.” The men-
tors’ support of the trainee was also important. One
respondent noted the mentor’s “willingness to pro-
vide opportunity,” and another stated “the professor
thought that I could do it, and he helped me every
step of the way.” In addition, many respondents
noted that the personal characteristics of their men-
tors were impeccable and that they were genuinely
good human beings.
The next question asked was “What did he/she
teach you that others did not?” Many of the respon-
dents listed surgical technique and surgical judge-
ment. “Hard work was necessary for success,” said
one. “Do it right” and “Come as close as you can to
perfection” were other frequent responses. Perhaps
my favorite response is “critical self-assessment.”
Others stated it differently, noting that their men-
tors taught them “critical research thinking,” “think
straight, and use fundamental principles,” “be skep-
tical about everything traditional,” “look at prob-
lems in a fresh way,” and “the value of continual
acquisition of knowledge.” Obviously, critical think-
ing, however you choose to define it, is one of the
most important abilities that we as teachers need to
pass on to our students. This message was emphati-
cally stated by the past presidents and echoed in an
equally emphatic fashion by the new initiates in the
ISCVS. As stated by Harry W. Fritts6 in his article,
“Why Emulate Great Medical Leaders,” which
appeared in The Pharos: “Most teachers teach
through lectures, conferences, or demonstrations.
Great leaders teach by serving as our models, by
being what they are.”
What is critical thinking? Clearly, it is somewhat
difficult to define. As Supreme Court Justice Potter
Stewart7 stated in 1963 when he explained that he
couldn’t define hard-core pornography, “I know it
when I see it.” The word critical comes from the
Greek word kritikos, which means to question, to
make sense of, to be able to analyze. Richard Paul8
compares the good reasoner to the good ballet
dancer, the good chess and tennis players. I would
add surgeons to this list. All these individuals must
explicitly study the principles and practice the moves
involved. There’s no alternative to the assimilation
of a minimum amount of material so that problems
can be solved in a rationale basis. Chess masters
allegedly recognize 50,000 different patterns quick-
ly with no conscious thought. The expert surgeon
could be described in the same terms. Expert sur-
geons think, but the patterns they have learned in
the course of their experience give them a tremen-
dous head start when hard thinking is required.
Critical thinking is the essence in solving problems.
Chaffee9 suggests that there are five questions
that need to be addressed in solving a particular
problem. First, we have to identify the problem and
formulate a question. I remember a locker-room dis-
cussion with one of my least favorite residents. I told
him to call me about a certain patient. He respond-
ed, “Dr Baker, don’t you think I know the answers?”
I replied, “Dr X, you know all the answers; it’s just
that you have no idea what the question is.” Second,
what are the alternatives in seeking a solution to the
problem? Third, what are the advantages or disad-
vantages of each alternative? Fourth, what, then,
should be the ultimate solution? Finally, to take crit-
ical self-assessment to its utmost, how well is the
solution working?
Abernathy and Hamm,10 in their book Surgical
Intuition, likened clinical judgement to intuition.
Intuition has an essential component of the same
cognitive sensibility or style that is required in catch-
ing on to a joke. Consider this joke, “How many
general surgeons does it take to screw in a light
bulb?” Answer: “None. They remove the light sock-
et so that it won’t give problems at a later date.”
Anyone who could catch on to this joke must have
background and experience about surgeons and
must bring to bear the knowledge concerning the
style of surgeons. Whether the joke is funny is an
entirely different matter.
Abernathy and Hamm then go on to make a cor-
relation between young children learning jokes and
young doctors learning their profession. Very young
children usually don’t catch on to a joke. They don’t
get it. But when an adult explains the joke, the child
at first understands the explanation, but doesn’t find
much humor in it. As these children grow older,
they begin to catch on and delight in different forms
of jokes and learning new jokes. Likewise, young
doctors are not born with surgical judgement. At
JOURNAL OF VASCULAR SURGERY
204 Baker February 1999
first, they have to learn and rely on their analytical
framework. Once they are given the explanation of
how the surgical judgement is made, they may see
the logic to it. Many do not know that they actually
didn’t catch on to it in the first place. Some of our
vascular residents persist in this attitude and go on to
practice, never realizing throughout their medical
careers that they don’t catch on. They use only ana-
lytical or algorithmic methods for their entire prac-
tice life.
How is critical thinking taught to trainees?
Undoubtedly, it’s by direct observation, the appren-
ticeship method. As surgeons, we have a unique
opportunity to make decisions in the operating
room and to review the rationale of these decisions
with our trainees. The trainee can then see the
results of our decision making in the patient’s out-
come. This same critical thought process can be
taught while evaluating patients in the outpatient
clinic and at the bedside. Unfortunately, surgeons
and internists alike are being pressured to see more
patients in the same time span. We need to become
more “efficient.” The administocracy, so aptly
named by Henry Buchwald11 in his presidential
address to the Central Surgical Association in March
of this year, demands it. This per force decreases the
amount of time spent teaching. 
This latter scenario was addressed by my next
question in the questionnaire. All respondents
lamented this trend in medical education. However,
some of the respondents, and I think rightfully so,
insisted that we adapt to the new realities. It is naive
to think that my medical school dean is going to
supplement faculty salaries for teaching to make up
for monies lost seeing fewer patients. The reality of
life is I will either see more patients to make the
same amount of money or I’ll see less patients, make
less money, but continue to teach as I have in the
past. Somehow, the moral fiber of medical and sur-
gical educators must raise its ethical head above the
clamor of the administocracy, and teaching must go
on. Perhaps we will change our methodology to
become more efficient. Perhaps we will schedule
extra sessions, much like the math teachers in my
high school. But, regardless, our devotion to med-
ical education at all levels cannot be thwarted.
My next series of questions concerned how and
when respondents learned to operate independently,
how important operating independently was in their
residency, and what they learned by being an assis-
tant. Almost all respondents, both young and old,
noted that operating independently was an impor-
tant event in their lives. Almost all insisted that it was
important to have the professor somehow available
in the background. One respondent suggested that
it was important for education, but came, unfortu-
nately, at the expense of human suffering. Another,
older respondent suggested that it was very impor-
tant but way overplayed. His opinion is like my
friend’s wife’s assessment of sex and marriage: It’s
only 5%, but it’s the first 5%! Other respondents
stated that it was simply the seminal, most important
event in their residency. Almost all respondents
learned to operate independently as fourth- or fifth-
year residents in their general surgical training pro-
grams, but a few didn’t experience independence
until they were vascular fellows, and two respon-
dents were honest enough to state that they learned
how to operate independently after their training
had been completed.
Assisting evoked a variety of responses. Almost
all respondents, both young and old, suggested that
assisting was important. More of the older respon-
dents thought that it was very important. I can’t tell
whether this reflects how they conducted their prac-
tice or how they were trained. One of the younger
respondents suggested it was important, but he did-
n’t realize how important it was until he finished his
training. Many respondents thought that they really
learned to operate when they became good assis-
tants. Only when they understood the conduct of
the operation could they keep up with the master or
even be ahead of the master in the steps of the oper-
ation. Almost all respondents agreed that to be a
good assistant you had to know the operation. This
implies that we ought to let our younger residents
do more, and then sprinkle the assistant’s job in later
on in their training. Rather than see one, do one,
and teach one, we ought to have a system of see one,
do one, see another, do another, teach one, etc.
If, indeed, this is a correct assessment, how are
we going to incorporate this pattern into our mod-
ern day residency? Many residencies already have too
few of certain cases to have the attending actually
perform the procedure, rather than the resident.
General surgeons should learn to be comfortable in
the retroperitoneum around the aorta. Our vascular
fellows deserve a rich experience in aortic cases so
they can gain technical skill and surgical judgement.
Currently, aortofemoral bypasses for occlusive dis-
ease are drastically reduced in number, because
transluminal angioplasty has proven to be very effec-
tive in treating aortoiliac atherosclerosis. In addi-
tion, the number of aneurysmectomies may soon be
drastically reduced, if endovascular repair becomes
standard. How can we afford to take cases away
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from residents as operating surgeons, even if educa-
tionally being an assistant may provide a valuable
educational experience? Clearly, this is a matter that
the vascular surgeons, general surgeons, the ABS,
and the RRC will have to discuss in the future.
The next questions on my survey tried to com-
pare the residents of old with current residents. This
was obviously very subjective (as was the entire
questionnaire). This area brought the greatest con-
trast in responses between the new initiates of the
ISCVS and the past presidents. The past presidents
believed that today’s initiates had a better fund of
knowledge and had more opportunity to not only
learn clinical surgery but also to participate in
research. The younger respondents lamented the
lack of devotion of today’s trainees, when compared
with older trainees. Several suggested that they were
more interested in family and time off than in seeing
one more interesting case. Are these responses dif-
ferent because the past presidents are no longer in
practice or because the new initiates are hypercriti-
cal? I’ll let you make up your own mind.
In summation, throughout the years, we’ve
evolved a superlative training system, but the results
are not perfect. As vascular surgeons, we attract
some of the best graduates of general surgery. We
have a unique opportunity to spend an extended
period with our trainees, imbuing them with “the
right stuff.” We learn who these human beings are,
and they learn who we are. In the future, we must
continue to maintain a high professional and moral
plane about their education. Although the econom-
ic medical times are changing, we, medical profes-
sionals and vascular surgeons in particular, must out-
smart the administocracy, the health maintenance
organizations, and the federal government and con-
tinue to be devoted to producing the absolute best
product possible. In my opinion, this involves not
only the sharing of operative experience, but also,
and more importantly, it involves an intellectual
sharing of critical thinking. The best thinkers will be
the best vascular surgeons. The best surgeons will
best serve their patients. There may be increasing
obstacles to our educational process, but the rewards
of a man or a woman well trained will far outweigh
the tides of penury and the decreased emphasis on
education. With the proper attitudes, we can, I
believe, improve on the education of our already
excellent vascular fellows, and I look forward to see-
ing the results of our efforts in the future genera-
tions of vascular surgeons.
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APPENDIX 1
QUESTIONNAIRE
1. What year did you finish your surgical training?
2. After your general surgical residency, did you
complete a fellowship in … (circle one)
Cardiac Surgery YES NO
Vascular Surgery YES NO
Other YES NO
3. Please name the single individual who most
influenced your development as a surgeon.
(Relative, Senior Surgeon, Revered Senior
Colleague, etc.)
What was his/her position? (CV, PV, or Other)
What were the traits that made this individual
such a giant in your eyes?
What did he/she teach you that others did not?
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4. Surgeons are being pressured to see more
patients and perform more operations, thus
potentially decreasing the resident’s personal
educational contact with “the professor.” Is this
appropriate for surgical trainees in general and
vascular trainees in particular?
5. How and when did you learn to operate inde-
pendently?
6. How important was operating independently
during your residency (ie, making operative deci-
sions without an attending surgeon in the room)?
(I doubt that we’re going to change the current
system, but I’d like your opinion anyhow).
7. Think back to your days as a resident in training.
What did you learn as an assistant in surgery, as
opposed to being the “surgeon” with the pro-
fessor as the assistant? Is this valuable? Why?
8. In your opinion, how do today’s and yesterday’s
graduates compare in terms of critical thinking?
Do recent graduates have the same, better, or
decreased ability to make critical patient care
decisions in and out of the operating room? Are
today’s graduates appropriately critical of pub-
lished literature, research, etc, when compared
with older surgeons?
9. Despite all of the changes in surgical education
over time, do you perceive that our current vas-
cular surgical graduates are materially different
than yesterday’s products? Is this difference
important? Why?
10. Do you perceive that there will be future
changes in medicine that will positively or neg-
atively effect (vascular) surgical training? What
are these changes?
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